
Thefarrowingshellatleft ismannedbythemen's
U.S.four-oar-with-coxswaincrewthatcompetedin
lastyear'ssummerOlympicsatLosAngeles,
California.Theteamisshownin closeupin themiddle
photo,withthecoxswainandcoachDietrichRose
(farright)onthedock.Thisgroupsurprisedthe
sportsworldbywinningthesilvermedalinanevent
whereinnoU.S.teamhadwonamedalfor many
years.ThesilvermedalistsgotanassistfromNASA
technologyoriginallydevelopedasameansof
improvingairplanefuelefficiencybyreducingthe
dragcausedbythefrictionofturbulentairflowover
anairplane'sskin.Thetechnologyofferssimilar
advantagesforvesselsmovingthroughwater.

Langleyhasbeenworkingonreductionof skin
frictiondragsince1976.Mostof theairflowover
anairplane'ssurfacesis turbulent,andwithinthe
turbulentflowareviolenteruptionscalled"bursts"
thatareresponsiblefor mostskinfrictiondragand
nearlyhalfthetotalaerodynamicdragonanairplane.
Langley'saimis to reducetheintensityof thesebursts
andto achievetherebyadragreductionthatwould
translateintolowerfuelconsumptionor higher
airplanespeed.ResearchersatLangley'sHigh-Speed
AerodynamicsDivisionestimatethataturbulentdrag
reductionof 10percentwouldaffordfuelcostsavings
fortheU.S.commercialairlinefleetontheorderof
$200-300millionayear.

ExperimentsatLangleyshowedthatsmall,barely
visiblegroovesonthesurfacesof anairplanecan
favorablychangeturbulentairflowandreduceskin
frictionbyasmuchas10percentcomparedwith
ungroovedsurfaces.Thegrooves--called"riblets"--
arev-shapedwith theanglepointingin thedirection
oftheairflow;theirdepthisaboutlikethatofa
scratchbuttheyhaveapronouncedinfluenceonair
turbulence.IntheLangleyexperiments,theriblets
weremachinedintoflat aluminumsamplesandtested
inwindtunnels;atupperright,MichaelJ.Walsh,
Langley'sprincipalribletresearcher,isadjustingaflat
platepreparatoryto awindtunnelrun.

Anissueof Tech Briefs, a NASA publication
devoted to technological advances with potential for
transfer to commercial use, described the Langley
work. The article came to the attention of engineers
at 3M Company, St. Paul, Minnesota, who contacted
Langley with a suggestion: it would be simpler to mold
grooves into a lightweight plastic film with adhesive
backing and press it into place on an airplane. This
technique would have an additional advantage in that
riblet film could be applied to existing aircraft as a
relatively economical retrofit measure. The company
offered to design and produce test riblets in tape form.

Applying its expertise in producing decorative films
for commercial uses, 3M's Decorative Products
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Divisiondevelopedexperimentaladhesive-coated
plasticfilmswithpreciselymachinedribletsurfaces
inavarietyof designs.TestedatLangley,theywere
foundto reduceturbulentdragaseffectivelyorbetter
thanmachinedaluminumsurfaceswiththesame
grooveshapesanddepths.

Encouragedbythetestresults,3Mreportedthe
developmenttoTheBoeingCompany,Seattle,
Washington,theworld'slargestproducerof
commercialtransportaircraft.It interestedBoeing
engineers,amongthemDougMcLean,amemberof
theFlightResearchInstitute(FRI)inSeattle,anon-
profitorganization,supportedbyBoeingandthe
UniversityofWashington,thatprovidesmembers
opportunitiesto participatein researchprojectsofan
avocationalnature.WithsupportfromFRI,McLean
andasmallgroupofengineersundertooktheproject
oftestingtheribletsonanOlympicrowingshell.At
McLean'srequest,3Magreedto provideribletfilmfor
severalshells.In aseriesoftestswithaone-person
racingshell,theFRIgroupmeasuredatotaldrag
reductionof aboutsixpercentnaboutwhatwas
expected,basedonLangleytests.Armedwitha
numberof groovedfilmsheetsanddatafromtheir
rowingtests,McLeanandanotherFRImember
journeyedto theLosAngelesOlympiccompound,
wheretheypersuadedcoachDietrichRoseto try the
ribletsin thefour-oar-with-coxswaincompetition.At
bottomleft,thefilm isbeingappliedto ashell.

Earlier,whenribletresearchwasalreadywell
advanced,Langleyhadfoundconfirmationof
grooving'sefficacyinacluefromnature:it was
learnedthatfast-swimmingsharkshaveriblet-like
projectionsontheirskins.Calleddermaldenticles,
theyaremadeof thesamematerialassharks'teeth
andtypicallyhavefouror fivetinygroovesonwhat
appearstothenakedeyeto beasmoothsurface.
Nature'sversionoftheribletisshownin thecloseup
ofadermaldenticle(right)magnified3,000times.

TheOlympicsilvermedalstoryis,ofcourse,only
aninterestingsidebarexperimentin aLangley/3M
researchprogramofbroadpotentialfor thefutureof
airtransportation.Considerableresearchremainsand
Langleyispreparingforthenextstep:flighttestofa
GatesLearjetbusinesstransportwhoseforward
fuselageisbeingfittedwith3Mribletpanels
measuringapproximatelytwofeetby13feet.Interest
isevidentatBoeingandatLockheed-Georgia
Company,Marietta,Georgia,amajorproducerof
militaryaircraft;bothcompanieshaveinitiatedtheir
ownribletresearchprograms.Langley has set a long

range goal of doubling the demonstrated 10 percent
turbulent drag reduction, which would provide a
dramatic five percent fuel saving for airlines.
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